] i following pretreatment with Wortmannin was 1.94 Ϯ 0.37 times that evoked by the odorant alone. As with LY294002, other ORNs (n ϭ 21) in the same sample population containing the nine ORNs also responded to the odorant, but only following pretreatment with Wortmannin (data not shown). Collectively, these findings suggest that one or more odorant-stimulated 3-phosphoinositides inhibit the odorant-evoked increase in [Ca 2ϩ ] i in these neurons. 
PI3K Acts in Concert with PLC
Since PI3K is known to act in concert with PLC in other systems, and since elements of the canonical phospho-LY294002 ( Figure 3A) . The response to the odorant ϩ LY294002 was 1.97 Ϯ 0.27 times that evoked by the inositide turnover pathway are expressed in rat ORNs (see Discussion), we tested the extent to which the effect odorant alone, while the response to the odorant ϩ U7 3122 was 1.04 Ϯ 0.31 that evoked by the odorant alone of blocking PI3K is independent of blocking PLC. The specific, membrane permeant inhibitor of PLC, U73122 (n ϭ 5). However, in at least some ORNs, PLC appeared to act in concert with PI3K. In 6 Figure 3B ). The response to the odorant ϩ LY294002 was 0.80 Ϯ 0.15 times that evoked by the odorant alone, while the response to the odorant ϩ LY294002 ϩ U73122 was 2.41 Ϯ 0.31 that evoked by the odorant alone. The two drugs together also elicited a response to the odorant in an additional ten ORNs that did not respond to the odorant alone, nor to the odorant ϩ LY294002. The effect seen in Figure  3B was independent of the order of presentation of the two blockers (n ϭ 8, Figure 3C ). The detailed mechanism of this interaction remains to be explored. mixture, but neither response was rescued by LY294002 (data not shown). In these cells, the response to bourgeonal ϩ LY294002 was 0.89 Ϯ 0.05 that to bourgeonal alone, while there was no detectable response the mixture was not stimulatory by itself, while in the third cell the response to bourgeonal ϩ Henkel 50 ϩ to bourgeonal ϩ Henkel 50 ϩ LY294002. These cells potentially could have been fatigued, or they could re-LY294002 was 2.67 times that to the mixture alone. Collectively, these results suggest that the effect of quire blockade of both PI3K and PLC to see a pharmacological effect since as a group these cells were strongly blocking PI3K is dependent on coactivation by more than one odorant. excited by bourgeonal. As might be expected since components in the mixture other than bourgeonal potenTo minimize the possibility of any indirect effect of the drug on the complex odorant mixture, we repeated tially could stimulate some cells, three ORNs failed to respond to bourgeonal alone but LY294002 rescued the the previous experiment using only a three-component mixture. Bourgeonal ( 
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activation by a single odorant (bourgeonal).
Since inhibiting PI3K enhanced the odorant-evoked increase in [Ca 2ϩ ] i rather than decreased it, we conclude of approximately 1000 ORNs screened. Among various patterns of response observed, four of the cells did not that PI3K activity doesn't mediate excitation per se, but rather that PI3K activity mediates a distinct, odorantrespond to bourgeonal in mixture with octanal, lilial, and isoamyl acetate (1:10,000) ( Figure 6C ). In all four cells, evoked inhibitory process. Our experiments do not allow us to resolve whether the drugs block constitutive or LY294002 (10 M) had no effect on the response to bourgeonal alone; the response to bourgeonal ϩ induced activity of the enzyme. The lack of any drug effect in the absence of an odorant suggests that the LY294002 was 1.07 Ϯ 0.20 of that to bourgeonal alone. However, in all four cells, LY294002 rescued the redrugs block induced activity, but we cannot exclude that PIP 3 
